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I. INTRODUCTION 
 
Since Grossman and Krueger (1991) first   reported an 
inverted U-shaped relationship between per capita 
income and environmental quality (SO  and smoke) 
and Panayoyou (1993) first coined the relationship as 
an environmental Kuznets curve (EKC), it has 
attracted a great deal of attention. In 2004, Dinda 
(2004) conducted the comprehensive EKC-Review 
from the literature that published during 1982 – 2003. 
Dinda (2004) showed two possible explanations for 
this EKC namely (1) the progress of economic 
development, and (2) tendency of high income people 
having higher preference for environmental quality. 
International trade plays an important rule to explain 
EKC. Trade is – of itself – possible either benefit or 
detrimental on environment. Antiweiler, Copeland, & 
Taylor (2001) first used data on sulfur dioxide (SO ) 
and first provide the theoretical model to divide 
trade’s impact on pollution into scale, technique, and 
composition effects. Environment quality could 
decline through the scale effect as increasing trade 
volume. On the other hand, trade can improve 
through technique effect, while the composition 
effect depends on the countries’ comparative 
advantage. These concerning effects of trade come 
through income channels. 
For non-income channels, the effect of trade on the 
environment is still ambiguous. On the one hand, 
there is the race-to-the-bottom hypothesis; the poor 
open countries adopt looser standards of 
environmental regulation to attract multinational 
corporations and export pollution-intensive goods. On 
the other hand, there is the gains-from-trade 
hypothesis. A number of reasons support this believe. 
First, trade can spur managerial and technological 
innovation. Second, multinational corporations tend 
to bring clean state-of-the-art production techniques 
from high-standard source of home countries to host 
countries. Third, is the international ratcheting up of 
environmental standards through heightened public 
awareness? One main criticism leveled at the EKC is 
that the pollution from the production of pollution-
intensive good declines in one country via 
international trade and increases in another country. 
The effect is attributed to Displacement Hypothesis 
(DH) and Pollution Haven Hypothesis (PHH). In fact 

these two hypotheses are the same with respect to 
comparative advantage in pollution (Dinda, 2004). 
The DH relates to structural change in production 
linking with consumption and international trade. The 
change in the structure of production in the North 
results in displacement of dirty industries to the 
South. International trade will lead more growth of 
pollution-intensive industries in the South since the 
North enforces strict environmental regulation. So as 
to the PHH, it refers to possibility that multinational 
firms relocate to countries with lower environmental 
regulations. A source of comparative advantage 
results from low environmental standards. Thus if the 
DH and the PHH hold, there is a chance that pollution 
will transfer from North to South. 
The problem of greenhouse gases (GHGs) emissions 
is a major cause of climate change. The GHGs effect 
results in the Earth warms as a result of the solar 
radiation that reaches the surface and is not 
immediately reflected back to space. In other words, 
the GHGs change the energy balance: more 
ultraviolet hits the Earth than infrared radiation 
reaches space. The main concern is to the ability of 
the atmosphere to absorb GHGs emitted by humanity 
from fossil fuels and other agricultural an industrial 
process (the anthropogenic). The problem   crosses 
not only countries but also generations. The GHGs   
stay up in the atmosphere for a long time. Carbon 
dioxide (CO ), Methane (CH ), Nitrous oxide (N O), 
Hydrofluorocarbons (HFCs), Per-fluorocarbons 
(PFCs) and Sulphur hexafluoride (SF ) are six major 
GHGs. The first four are all directly emitted by 
human activity. The first three GHGs account for 
around 99 percent of the total greenhouse effect 
(Sachs, 2015). In 2012 the world emitted an annual 
total GHGs   around 47,599 metric tons of carbon 
dioxide equivalent (MtCO₂e), while in 1990 a global 
annual total GHGs emission account for 33,938 
MtCO₂e. In 2012 BRICS   and OECD countries 
account for 38 percent and 31 percent of the total 
GHGs emission in the world respectively while 
ASEAN account for 7 percent of the global total. 
These figures have both increased and decreased 
from 27 percent, 47 percent and 5 percent in1990, 
respectively. On average a global annual emission 
increases around 1.6 percent annually during 1990-
2012 (UNFCC, 2015). In term of amount of trade, 
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21.5 percent of global CO₂ emissions are embodied 
in international trade (Perter & Hertwich, 2008). 
Between 1995 and 2000, OECD exports to the rest of 
the world grew by 7% in nominal dollar terms, 
whereas imports from the rest of the world to the 
OECD grew by 47%. In addition detailed trade 
figures show that imports of goods that require 
significant energy to produce them are part of this 
increase in trade (Ahmad & Wyckoff, 2003). Thus, 
decline in OECD emission can occur in many 
reasons: including the relocation of production in 
developing countries, and/or by import substitution. If 
this is the case, it may be the effect of the DH and the 
PHH and global emissions could not be lower. 
The objective of this paper is to examine the evidence 
for the DH and the PHH. I follow Frankel & Rose 
(2005) approach for 1990-2012 panel covering 187 
countries. We employ pooled regression because it 
accounts for interaction among countries and 
environmental issues address the free rider problem.  
 
II. ENVIRONMENTAL KUZNETS CURVE, 
DISPLACEMENT HYPOTHESIS, AND 
POLLUTION HAVEN HYPOTHESIS 
 
We survey the recent literature examining the 
environmental Kuznets curve and comparative 
advantage in pollution which undertaken in the last 
decade (2003-2016). We decompose the literature 
into four main finding. The first one is that literatures 
employed a variety of econometrics specification 
namely FMOLS, DOLS, GMM, co-integration, fixed 
effect and random effect, instrument variable, and 
OLS.  Secondly, we found that GDP, energy 
consumption per capita, manufacturing share of GDP, 
total number of population in the urban area, per 
capita land area, and institutional variable are 
important determinants of pollution emissions.  
 
III. ESTIMATING EKCs and DATA 
 
In the shade of the literature review showing above 
section, the following model is estimated. 
GE  = f[Y , Y , E , M , T, T ,T , U , LP , INS ,  
Haven1 , , Haven2 , Haven3 , CorruptT ] 
where GE is gas emissions per capita, Y is GDP per 
capita, E is energy use per capita (kg of oil 
equivalent), M is manufacturing share of GDP, T is 
trade openness, U is urbanization (total number of 
population in the urban area), LP is per capita land 
area, and INS is institutional variable. Subscripts i 
and t represent country and year, respectively. 
We also test for a “Comparative Advantage in 
Pollution Hypothesis” following Frankel & Rose 
(2005). Haven1 is the interaction of trade openness 
and GDP per capita, testing the hypothesis of rich-
open countries have a particular high demand for 
environment quality. Haven2 is the interaction of 
trade openness and per capita land area, testing the 
hypothesis of countries with a large land area per 

capita have pollution haven. Haven3 is the interaction 
of trade openness and country capital-labor ratio, 
testing the hypothesis of countries with a comparative 
advantage in capital-intensive produce comparatively 
more pollution. In addition I follow McCarney & 
Adamowicz (2006) and add CorroptT, interaction 
term capturing the effects of trade openness for 
countries coded as strongly autocratic (index ≤ -5) by 
the Polity IV. 
The dependent variables under consideration are total 
Greenhouse Gas Emission including Land-Use 
Change and Forestry (MtCO₂e), total CO2 (including 
Land-Use Change and Forestry) (MtCO2), total CH4 
(including Land-Use Change and Forestry) 
(MtCO2e), and total N2O (including Land-Use 
Change and Forestry) (MtCO2e). All greenhouse gas 
emissions data stem from the United Nations 
Framework Convention on Climate Change 
(UNFCCC). The dataset is composed of 188 
countries spanning the years 1990 to 2012. 
All dependent variables, except for the institutional 
variables, have been obtained from the World 
Development Indicators updated on December 22, 
2015. Institutional variables are retrieved from two 
sources, the worldwide governance indicators 
updated 2015 and the University of Maryland’s Polity 
IV annual time-series, 1800-2014. 
 
IV. TESTING FOR ECONOMETRICS ISSUE 
 
We run the OLS regression. We plot a graph 
displaying the leverage versus the squared residuals 
and we find some high leverage. Obviously these data 
are not entry error. To deal with this issue, we employ 
a version of robust regression (Rousseeuw & Leroy, 
2003). 

 
 
V. TRADE EFFECTS ON GHGs 
 
The estimated coefficient on GDP per capita and the 
quadratic term are positive and negative respectively. 
Our results confirm the EKC hypothesis for all 5 
regressions for total GHG, CO2, CH4, N2O, and F-
gases. These indicate that pollution will reduce at 
higher levels of income per capita. We estimate that 
on average the total GHG peak when a country’s 
income was about $23,940.65 per capita  .  The 
estimated effect of the energy-use per capita (kg of 
oil equivalent) on pollution is positive for all 
regressions as well. These show that pollution will be 
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worse in more energy-use per capita. The positive 
coefficients on manufacturing share of GDP indicate 
that the higher degree of manufacturing, the more 
pollution release.  Trade openness variables are 
ambiguous and significance. The estimated 
coefficient on trade and its quadratic term are positive 
and negative respectively for greenhouse gas and 
N2O. Our institutional variable, polity2, show 
ambiguous results too.  
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